
Interation Trigger StudyM.D. Messier, J. Paley, N. GrafMarh 10, 2005Indiana University1 IntrodutionIn this study, Jon, Nik, and I eye sanned 11,000 minimum bias eventsto separate good interations from bakgrounds. Using this sample, I testedvarious possible trigger logis for their eÆieny at seleted the signal events,and the purity of the �nal samples they produe. EÆieny is de�ned as thefration of events labeled good by sanners whih were seleted by the trigger.Purity is de�ned as the fration of the sample seleted by the trigger whihwas labeled good by sanners.The trigger logis I onsidered were (iDC&SiLo)jSiHi, SiLo, and(SiLo&Presale)jSiHi, where iDC refers to the DC interation trigger,SiLo and SiHi are low and high threshold settings on the sintillationinteration ounter whih is loated behind the target.2 San MethodFor this study we (Jon, Nik, Mark) sanned all o� runs 12651 and 12652.These runs were minimum bias runs taken with a beam trigger. In total theruns have roughly 11,000 events. The events were plaed by the sannersinto 8 ategories:1. Events with vertex near target (\good events")2. Events with vertex in TPC gas (\gas events")3. Events with vertex upstream of target (\upstream events")4. Events with only a single beam trak (\beam")5. Events with many traks that don't for a vertex (\spray")6. Pile up (multiple beam traks that overlap in TPC time projetion)1



Nik Mark Jon Total\good" events 86 92 61 236gas events 8 4 7 19upstream events 1 10 2 16beam 3236 3187 2666 9089spray 109 244 243 596pile up 59 66 47 172hard to tell 40 1 15 56empty 515 449 511 1475total 4054 4053 3552 11659Table 1: Summary of hand san results7. Hard to tell what was going on8. Empty (DAQ triggered events)To train ourselves and ensure that we used similar riteria for lassifyingevents, we sanned roughly 200 events working together at the same terminal.The results of the hand sans are summarized in Table ??. While there aresome di�erenes among the sanners, I don't think they a�et the onlusionssigni�antly. For example, Mark was more likely than the other sanners toall an event as arising from an interation upstream of the target then to allthese events spray. Nik was more likely to use the \hard-to-tell" ategorythan either Jon or Mark.3 SCI Counter PerformaneAs a �rst step, I wanted to haraterize the performane of the sintillatorinteration ounter. Figure ?? shows the ADC spetrum of the ounter forall events labeled as beam by the sanners. The spetrum is well �t by aGaussian in the peak region and a Landau in the tail. The peak is at 250ADC ounts and a long Landau tail.Next, I looked at the ADC spetrum for events labeled interations bysanners. This spetrum is shown in Figure ??. By eye, I pik out 1, 2, and3 mip peaks whih I �t to gaussians. There is a possibility that the 1 mippeak is due to interations in the TPC window. This possibility has not been2
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Figure 1: ADC spetrum in SCI ounter for beam events. Shown with �t togaussian at peak and landau in tail.
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Figure 2: ADC spetra in SCI ounter for \good" events. Shown are gaussian�ts near the 1, 2, and 3 MIP peaks. The last bin in the ADC spetrum (nearADC 1100, >5 MIP) is o� the top sale of the plot.investigated further. Note, that most interations appear in the overow binof the ADC spetrum and do not show up in the plot. Figure ?? shows therelation between the number of mips and the ADC ounts registered by theounter.For the logi (iDC&SiLo)jSiHi it is possible to ahieve 50% eÆienyand 50% purity with the hoie of SiLo at 200 ADC ounts, and SiHi at750 ounts. Using the trigger de�nition, the trigger eÆieny as a funtionof number of traks in the TPC is plotted in Fig. ??. The eÆieny is nowquite high for events with 4 or more traks, but is still very low for 2 trakevents, and is roughly 50% for 3 trak events.However, this trigger logi does not address the ineÆieny of the iDCtrigger for low multipliity traks where one partile is bent by the JGG �eldand does not reah the DC ounter. Of ourse, the thresholds for the iDCtrigger are now lower so this needs to be looked at again to see what the 24
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Figure 3: Correspondene between number of MIPs and ADC value for lownumber of MIPS.
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Figure 4: EÆieny of SCI ounter as funtion of number of TPC reon-struted traks. Four ut thresholds in SCI ADC are applied, 200 (top left),400 (top right), 600 (bottom left), and 800 (bottom right) ounts.
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Figure 5: DC interation trigger eÆieny as funtion of number of TPCreonstruted traks.
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Figure 6: San ategories for events with iDC present. Of 145 events withiDC present, 91 were onsidered \good" by sanners giving a purity of 63%.
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Figure 7: ADC spetrum in SCI ounter for events labeled 'bad' by sannerwhere iDC �red. A ut at ADC=300 removes 38 of the 54 (70%) of theremaining bakground in the iDC sample.
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Figure 8: ADC spetrum in SCI ounter for \good" events. Dark red his-togram are events with iDC on, light yellow histogram are events with iDCo�.
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Figure 11: Trigger eÆieny vs. number of traks for three trigger shemes.Top is for the logi (iDC&SiLo)jSiHi, enter, is for SiLo, and bottom isfor (SiLo&Presale)jSiHi. In eah ase the thresholds were optimized toahieve and overall eÆieny of 50% and purity of 50%.13



4 ConlusionsIn this report I have looked at three possible trigger shemes[A℄ (iDC & SiLo) j SiHi,[B℄ SiLo,[C℄ (SiLo & Presale) j SiHi,and tried to optimize eah for eÆieny and purity. Here are my onlusions:1. All three trigger shemes I've presented behave similarly from stand-point of overall eÆieny and purity2. Overall, [A℄ and [B℄ out perform [C℄.3. Overall, [A℄ slightly out performs [B℄.4. At low trak multipliities, [B℄ slightly out performs [A℄.5. I believe the relative simpliity of [B℄ makes it preferable to [A℄.To make a �nal deision, I would like to see runs taken with the (iDC&SiLo)jSiHitrigger and the SiLo trigger. Thresholds should be set at SiLo = 200 ADC'1 mip) and SiHi = 750 ADC' 3:5 mip ounts in the �rst ase, andSiLo = 600 ADC' 3 mip. Assuming the relative qualities of the triggeredsamples is omparable, I would prefer [B℄.
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